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(57) Abstract- Tlie present invailion includes a method and 
apparatus for adhering dssae to one mother. In an embod- 
iment of the present invention the two tissues to be joined, 
for example the lower esophagus ( 11 0) and the fundus of the 
stomach (330), are first placed adjacent to one another. Next 
a first restraint (220) is placed near the outside surface (325) 
of one of the tissues and a second restraint (200) is placed 
near the outside surface of the other tissue (310). An irritant 
(210) is then placed between the two adjacent tissues. Tbe 
restraints (220, 200), and consequently the tissue surfaces, 
are then drawn together. As the touching iiritaled tissue sur- 
faces heal they will become bonded to one another and their 
need for the mechanical fastening of the restraints, to secure 
them hither, will be diminished. 
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GERD TREATMENT APPARATUS AND METHOD 



Field of the Invention 

5 The present invention relates to the treatment of Gastro Esophageal Reflux 

Disease (GERD). More specifically the present invention provides a method and an 
apparatus for enhancing the function of the lower esophageal sphincter to preclude 
the occurrence of Gastro Esophageal Reflux Disease. 

10 Background of the Invention 

Gastro Esophageal Reflux occurs when stomach acid splashes back through 
the lov^er esophageal sphincter into the esophagus. Highly acidic in nature, the 
stomach acid irritates the esophagus causing pain and discomfort. This discomfort 
manifests itself as heartburn, or in severe cases, as chest pains. A prolonged 

1 5 exposure to stomach acid vn\l damage the esophagus and can contribute to other 
esophageal ailments such as Barrett's Esophagus. 

Gastro Esophageal Reflux Disease, the repeated occurrence of gastro 
esophageal reflux, stems from an incompetent Lower Esophageal Sphincter (LES), 
one that has begun to inadequately close. No longer does the failing lower sphincter 

20 prevent stomach acid from splashing back into the esophagus as would a properly 
functioning lower sphincter. Instead, as digestion in the stomach progresses, the 
acid required to break down the stomach's contents refluxes, unrestricted by the 
lower esophageal sphincter, into the lower esophagus during each digestive cycle. 
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Both non-surgica! and surgical methods of treatment are available to attempt 
to provide relief from the disease. Medications that diminish or even eliminate the 
acidic secretions in the stomach can be proscribed and administered to treat the 
sphincter dysfunction. While these medications may provide short term relief, they 
5 do not address the underlying problem of the malfunctioning sphincter. Surgery, 
another available treatment, seeks to address the underlying problem. One available 
surgical procedure, fundoplication, involves wrapping the fundus of the stomach 
around, and to, the lower esophageal sphincter in support of the sphincter. More 
specifically, as digestion begins to take place, gases begin to develop in the stomach. 

] 0 The amount and volume of gas increases as digestion progresses. Eventually, 
enough gas is present in the stomach to inflate and expand the fundus Now 
wrapped around the esophagus, as the fundus inflates and expands it places pressure 
on the lower sphincter in support of the sphincter's complete closure. As the 
digestive cycle concludes the gases in the stomach subside and the closing pressure 

1 5 on the sphincter dissipates, once again allowing the sphincter to open. 

Fundoplication has proven to be an effective method of treatment but not 
without some cost and risks. When the operation is performed, through an incision 
in the abdominal cavity (illustrated at 120 in Fig. 1), it is a significant one, often 
requiring one week of hospital stay and four to six weeks of additional recovery. 

20 Moreover, bemg performed in the abdominal cavity, the operation carries along with 
it the usual risks of abdominal surgery as well as the intraoperative risks associated 
with working near the esophagus and the cardia. 

Other methods of perfoming a fundoplication are also known. For example, 
laproscopic procedures have been used to perform the operation. Here, rather than 

25 making an incision in the abdominal cavity, several surgical cannulas are inserted 
into the abdomen in various places. The surgery is then performed through these 
cannula portals by the surgeon as opposed to through a large incision in the 
abdominal cavity as would be utilized in a full abdominal fundoplication. Once 
completed, the recovery time from this process involves several days of hospital stay 
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and a week or more of outpatient recovery time. 

In another itnown approach, endoluminal procedures are used in conjunction 
with an abdominal incision to perform a fundoplication. Here, an invagination 
device containing several retractable needles is inserted into the mouth and down the 

5 esophagus to be used in conjunction with a manipulation and stapling device 

remotely inserted through an opening in the abdominal cavity. The fundoplication is 
performed by these devices with fasteners being employed to secure the fundus into 
its new position. In addition to requiring an abdominal breech, this procedure 
utilizes surgical staples that, due to the highly acidic nature of stomach acid, have 

] 0 not proven to be completely effective over time. Exposed to the stomach acid the 
staples can erode away thereby requiring a second identical procedure be performed. 
Other approaches also exist, but these too contain the same disadvantages - 
additional incisions, or mechanical fasteners susceptible to erosion from the stomach 
acid, or both. 

15 It would, therefore, be desirable to have an apparatus and method for 

performing fundoplication wherein no additional incisions into the body would be 
required and wherein the risk of the fundus becoming dislodged due to the 
undermining of the integrity of the surgical fasteners would be diminished. 

20 Sunamarv of the Invention 

The present invention includes a method and apparatus for adhering tissue to 
one another. In an embodiment of the present invention the two tissues to be joined, 
for example the lower esophagus and the fundus of the stomach, are first placed 
adjacent to one another. Next, a first restraint is placed near the outside surface of 
25 one of the tissues and a second restraint is placed near the outside surface of the 
other tissue. An irritant is then placed between the two adjacent tissues. The 
restraints, and consequently the tissue surfaces, are then drawn together. As the 
touching irritated tissue surfaces heal they will become bonded to one another and 
their need for the mechanical fastening of the restraints, to secure them together, will 
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be diminished. 

Brief Description of the Dravyings 

Fig. 1 illustrates a patient with an incision in the abdominal cavity as 
5 previously known. 

Fig. 2A illustrates the distal end of the pointed carrier in accordance with an 
embodiment of the present invention. 

1 0 Fig. 2B illustrates a cross-sectional view as taken along line 2B-2B of Fig. 

2A. 

Fig. 2C illustrates an unfolded first anchor in accordance with an 
embodiment of the present invention. 

15 

Fig. 2D illustrates an unfolded first anchor after it has entered the stomach in 
accordance with an embodiment of the present invention. 

Fig. 2E illustrates a nitinol wire before it has been exposed to the body heat 
20 of the patient in accordance with an embodiment of the present invention. 

Fig. 2F. illustrates a nitinol wire after it has been exposed to the body heat of 
the patient in accordance with an embodiment of the present invention. 

25 Fig. 3 illustrates the pointed carrier after it has punched through the lower 

esophageal wall and the fundal wall in accordance with an embodiment of the 
present invention. 

Fig. 4 illustrates an embodiment of the present invention wherein the fundal 
4 
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waJl is being pulled against the lower esophagus. 

Fig. 5 illustrates an embodiment of the present invention wherein a second 
anchor has been deployed. 

5 

Fig 6 illustrates an embodiment of the present invention wherein a third 
anchor has been deployed. 

Fig. 7 illustrates an embodiment of the present invention wherein the 
1 0 pointed carrier is being removed from the esophagus. 

Fig. 8 illustrates the final position of anchors in accordance with an 
embodiment of the present invention. 

15 Fig. 9 illustrates a cross-sectional view as taken along line 9-9 of Fig. 8. 

Fig. 10 illustrates a cross-sectional view as taken along line 10-10 of Fig. 8. 

Detailed Description 

20 The present apparatus and method can be used in the endoluminal treatment 

of Gastro Esophageal Reflux Disease. Fig. 1 illustrates a patient's body 100 with an 
upper esophagus 1 40, a lower esophagus 11 0, a stomach 1 50, and a fundus 1 30 as is 
previously known. 

Figs. 2A through 2F illustrate a pointed carrier 215 with anchors 205, 210, 
25 and 220 contained therein, as employed in an embodiment of the present invention. 
The pointed carrier 215 has a proximal end (not shown) and a distal pointed end 225. 
After securing the esophageal pathway, the pointed carrier 215, which may be 50 
centimeters or more in length, is inserted, by the surgeon, into the patient's body 
100, down the esophagus 140. The proximal end of the pointed carrier 215 (not 
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shown) remains outside of the patient's body throughout the entire procedure for 
controlling and manipulating the pointed carrier. No incisions are required in 
performing the procedure as access into the esophagus is gained by the surgeon 
through the mouth (not shown). However, should a passageway through the mouth 
5 be unavailable, the pointed carrier can be inserted into the lower esophagus through 
several alternative surgical methods, including an incision in the trachea, as would 
be evident to those of skill in the art. 

Fig. 2A illustrates the lower end of the pointed carrier 21 5 used in the present 
invention. The pointed carrier 21 5 terminates at a distal pointed end 225 sharp 

10 enough and strong enough to punch through the lower esophagus and the fundal wall 
of the stomach during the performance of the procedure. As is evident, the pointed 
carrier 21 5 is hollow and contains several surgical anchors or restraints. The first 
anchor 220, the second anchor 21 0, and the third anchor 205, are all located within 
the pointed carrier and are all impregnated with collagen to encourage tissue 

1 5 ingrowth and prompt recover^'. The three anchors are also all affixed to a guy wire 
200 which may be made from nitinol. These surgical anchors or restraints can vary 
in shape, size, and material. They can be circular, triangular, or any other shape and 
may be made from Meadox Mesh®, wire, genetically engineered tissue matched to 
the patient's tissue type or some other suitable material as will be apparent to one of 

20 skill in the art. The anchors should, however, have properties that allow them to fit 
inside the pointed carrier while remaining strong enough to grab, move, and support 
the organs and tissue in accordance with the steps described below. 

The second anchor 210 and the third anchor 205 in Fig. 2A are siidably 
mounted on the guy wire 200. The first anchor 220 is permanently affixed to the 

25 distal end of the guy wire 200 by a securing.button 260 (shown in Fig. 2B). This 
first anchor may rotate about the guy wire 200 but must be secured to it; able to 
withstand the pulling and anchoring forces placed upon it during the procedure. 
Knobs 270 are present on the guy wire to maintain spacing between each of the three 
anchors during the procedure. The knobs 270 are sized so that the second anchor 



6 



wo 01/35834 



PCT/USOO/30038 



210 and the third anchor 205 maintain their spacing along the guy wire 200 during 
the procedure until they are pushed over the knob 270 and utilized within the body. 

Fig. 2B is a cross-section as taken along line 2B-2B of Fig. 2A illustrating 
the leading tip of the first anchor 220 as loaded into the pointed carrier 21 5. Fig. 2B 
5 illustrates the outer surface 240 of the pointed carrier 215. the inner surface 235 of 
the pointed carrier 2 1 5, and button 260. Button 260 is attached to the distal tip of 
the guy wire 200 and firmly secures the first anchor 220 to the guy wire 200. 

Fig. 2C is an illustration of the first anchor 220 before it has been folded to 
fit into the pointed carrier 215. Nitinol wires 250 and the dashed fold lines 245 are 

10 clearly visible. Each anchor 220, 210, and 205 is folded in half and then in half 
again before they are loaded into the pointed carrier 215. The anchors and guy wire 
may be loaded by the surgeon before the procedure is to begin or they may be pre- 
loaded into the pointed carrier 215 by the manufacturer. 

Fig. 2D is an illustration of anchor 220 after it has been deployed from the 

15 pointed carrier 21 5 into the body wherein the heat generated by the body has caused 
the previously straight nitinol wires 250 to bend into spiral patterns 255 having more 
rigid structural properties. Embedded into the first anchor 220 and the third anchor 
205, these wires provide structural reinforcement for the anchors which must 
withstand severe forces both during the procedure and after they are secured in 

20 place. 

Fig. 2E illustrates the nitinol wire 250 before the anchor has been exposed to 
the patient's body heat. 

Fig. 2F illustrates the nitinol wire 250 in a spiral pattern 255 after the anchor 
has been exposed to the patient's body heat causing the wire to curl and become 
25 more rigid. 

A method of practicing the instant invention will now be further described. 
As is evident Fig. 3 illustrates the step of initially punching through the lower 
esophagus 110, the abdominal cavity 160 and the fundal wall 330, and into the 
stomach cavity 335. Carrying the three anchors, the pointed carrier 215 is 
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positioned in the lower esophagus 1 10 by the surgeon from the pointed carrier's 
proximal end (not shown) using endoluminal visioning systems or other techniques 
known in the art. Then, having correctly positioned the pointed end 225, the 
surgeon forces or punches the carrier through the lower esophagus ] 1 0, through the 
5 abdominal cavity 160, through the fundal wall 330, ultimately coming to rest in the 
stomach cavity 335. After the pointed end 225 enters the stomach cavity 335, the 
first anchor 220 is deployed by manipulating the guy wire 200 at the proximal end of 
the pointed carrier 215, outside the patient's body ] 00. Once deployed, the first 
anchor 220 unfolds along the fold lines 245 to its original circular shape and the 

10 nitinol wires, now fully exposed to the body's temperature, coil into a spiral pattern 
255 to add rigidity to the first anchor 220. The second anchor 210 and the third 
anchor 205 remain in the pointed carrier 21 5 for later deployment and use. 

As shown in Fig. 4, the pointed carrier 21 5 is then retracted back through the 
fundus into the lower esophagus. The first anchor 220, tethered to the guy wire 200, 

15 remains in the stomach cavity 335. The guy wire 200 is then reeled in, to first pull 
the first anchor 220 back, up against the inner wall of the fundus, and then to pull 
and lift the fundal wall 330 up against the outer wall of the esophagus 315. After 
the outer wall of the esophagus 315 and the outer wall 320 of the fundus 330 touch, 
the guy wire 200 is then released to allow the outer wall 320 of the fundus 330 to 

20 sag away from the outer wall 3 1 5 of the lower esophagus 1 10, thereby creating a 
void 500 (shown in Fig. 5) between the fundus 330 and the outer wall 3 1 5 of the 
lower esophagus 1 10. 

After the fundus 330 sags back away from the lower esophageal wall 1 10, 
the pointed carrier 215 is pushed down, back through the lower esophageal wall 110, 

25 until the pointed tip is located in the void 500 between the outer fundal surface 320 
and the outer wall 315 of the lower esophagus. As is evident from Fig. 5, the second 
anchor 2 1 0 is then deployed from the pointed carrier 215. It is deployed through the 
manipulation of the guy wine 200 at the proximal end of the pointed carrier 2 1 5 by 
the surgeon. Upon release from the pointed carrier, the second anchor 210, saturated 
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with a sclerosing agent, and not containing any nitinol Avires, unfolds. The second 
anchor does not need to contain the nitino) wires because it wiJl not be exposed to 
the same level of force that will be placed upon the first and third anchors. The first 
and third anchors ultimately serve as restraints, compressing the fundal wall and the 
5 lower esophagus against each other. They, therefore, must be reinforced to 

withstand the uncompressing and expanding forces placed upon them in their final 
position. Conversely, the second anchor, which will ultimately be disposed between 
the other two anchors in its final position, will not be subjected to the same level of 
force and, consequently, does not require the nitinol wires be placed within it to 
10 reinforce it. 

Fig. 6 illustrates the next step wherein the pointed carrier 215 is retracted 
back through the esophageal wall into the lower esophagus 1 1 0. The guy wire 200 
is then reeled in, first bringing the first anchor 220 tight against the inner wall 325 of 
the fundus 330 and then bringing the second anchor 2 1 0 tight against the outer wall 

15 320 ofthe fundus 330 and the outer wall 3 1 5 of the lower esophagus 110. 

The second anchor 210, previously saturated with a sclerosing agent, now 
comes in contact with the outer wall 320 of the fundus 330 and the outer wall 3 1 5 of 
the lower esophagus 110, irritating both surfaces, the surrounding tissue, and the 
sclerosis of both the esophagus and the fundus (not shown). 

20 The third anchor 205 is then deployed Once deployed, the third anchor 205 

is maneuvered to the inside wall of the lower esophagus to push and draw the 
esophageal wall and the flmdal wall between the three anchors. 

Fig. 7 illustrates all three anchors after the third anchor has been placed parallel 
to the others, sandwiching the fundal wall and the esophageal wall. Once the anchors 

25 are drawn together, the pointed carrier is removed. The anchors are then locked in place 
by either crimping the wire, snapping a band over the wire or performing some other 
endoscopic procedure known to one of skill in the art. Once the anchors are locked in 
place the guy wire is cut and the unneeded portion is removed from the patient, once 
again through an endoscopic procedure known to one of skill in the art. 
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The three anchors are pulled tightly together, primarily to support the fundus, 
and secondarily to promote the bonding of tissue resulting from the iiritant placed on the 
second anchor and the collagen impregnating all three anchors. The tissue irritated by 
the sclerosing agent and exposed to the collagen will promote tissue ingrowth between 
5 the stomach and the esophagus. Over time the nitinol guy wire and the anchors may 
dissipate leaving the ingrown tissues of the stomach and esophagus to be the sole bond 
between the esophagus and the fundus. 

Alternatively, rather than impregnating all three anchors with collagen, the 
anchors may instead be made from genetically engineered tissue designed to match the 

10 tissue of the patient. These anchors, made from the genetically engineered tissue, like 
the collagen impregnated anchors, will promote the ingrowth and bonding of the fundus 
and the esophagus after deployment within the body 

Fig. 8 is an illustration of the first, second, and third anchors locked together 
after the method described above, an embodiment of the present invention, has been 

] 5 performed. As is evident, when the procedure is completed, the first and the third 

anchors border the fundus and the lower esophagus and serve as a support to hold them 
together. As is also evident, the knob 260 prevents the first anchor from slipping off the 
guy wire and the crimp 800, made by the surgeon during the procedure, prevents the 
third anchor from slipping off the guy wire. 

20 Fig. 9 is a cross-section as taken along line 9-9 of Fig. 8, illustrating the three 

anchors 205, 210, 220, the inner wall of the esophagus and the fundal wall 330 being 
sandwiched between the three anchors at the completion of the procedure. As will be 
recognized by one of skill in the art, the lower esophagus's circular cross-section 
requires that numerous anchors be placed in it to secure the fundus around the entire 

25 outer circumference of the lower esophagus. Fig. 9, therefore, illustrates an example of 
a single completed procedure, one of many that will be necessary to complete a full 
fundopiication. The actual number of anchors or restraints required varies depending on 
local conditions and remains within the discretion of the surgeon performing the 
procedure. 
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Fig. 10 is a cross-section, as taken along line 10-10 of Fig. 8, illustrating the 
esophagus and the fundus secured and positioned in accordance with an embodiment of 
the present invention. As is evident, multiple anchoring systems have been employed to 
properly secure the fundus to the lower esophagus. 
5 In another embodiment of the present invention, rather than using the second 

anchor to carry the irritating agent, the irritating agent can be squirted into place by the 
Endoscopist during the procedure. In this embodiment rather than having three anchors 
as shown in Fig. 2A only two anchors would be disposed along the guy wire 200 of Fig. 
2A. After the fundus and the lower esophagus have touched rather than deploying the 

1 0 second anchor 2 1 0 as shown in Fig. 5, an irritant, such as a sclerosing agent, would be 
squirted down the pointed carrier 215 between the fundal wall and the esophageal wall 
to soak the surfaces of the organs that contact each other. Now bathed in irritant, the 
organs are then drawn together until they touch. Then the last anchor is deployed in the 
same manner as shown in Fig. 6 for the third anchor 205. The two anchors are then 

15 drawn together to pull the irritant soaked surfaces against one another. Once the soaked 
surface are pulled togther the anchors are locked in place to maintain contact between 
the surfaces. As the irritated tissues heal the contacting surfaces will adhere to one 
another and the need for the surgical anchors, to hold them together, will be diminished. 

As described above, a method and apparatus for curing Gastro Esophageal 
Reflux Disease is provided. The disclosed embodiments are illustrative of the various 
ways in which the present invention may be practiced. Other embodiments can be 
implemented by those of skill in the art without departing from the spirit and scope of 
the present invention. 
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What Is Claimed Is : 

11. A method for adhering a first tissue having a first surface and a second surface to 

2 a second tissue having a first surface and a second surface comprising: 

3 positioning the first surface of the first tissue adjacent to the first surface 

4 of the second tissue; 

5 positioning a first restrain! adjacent to the second surface of the first 

6 tissue; 

7 positioning a second restraint adjacent to the second surface of the second 

8 tissue; 

9 placing an irritant between the first surface of the first tissue and the first 
1 0 surface of the second tissue; 

1 ] drawing said first restraint and the first surface of the first tissue towards 

12 said second restraint and the first surface of the second tissue. 

1 2. The method of claim 1 wherein said placing step includes the sub-steps of: 

2 placing said irritant on a third restraint; 

3 placing said third restraint between the first surface of the first 

4 tissue and the first surface of the second tissue. 

1 3. The method of claim 1 wherein said irritant is a sclerosing agent. 

1 4. The method of claim 1 wherein said first restraint and said second restraint are 

2 made from genetically engineered tissue. 

1 5. The method of claim 1 further comprising: 

2 securing said first restraint and said second restraint together. 
1 6. A method for connecting bodily organs comprising: 
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2 providing a first surgical anchor, a second surgical anchor, and a third 

3 surgical anchor; 

4 placing a first organ between said first surgical anchor and said second 

5 surgical anchor; 

6 placing a second organ between said second surgical anchor and said 

7 third surgical anchor; and, 

8 drawing said first surgical anchor, the first organ, said second surgical 

9 anchor, the second organ, and said third surgical anchor together. 

1 7. The method of claim 6 wherein said second surgical anchor contains an irritating 

2 agent. 

1 8. The method of claim 7 wherein said irritating agent is a sclerosing agent. 

1 9. The method of claim 6 wherein each of said surgical anchors contain collagen. 

1 ] 0. The method of claim 6 wherein said first surgical anchor and said third surgical 

2 anchor become more rigid upon release into the bodily organ. 

1 11. The method of claim 6 wherein one of said surgical anchors are made from 

2 genetically engineered tissue. 

1 12. The method of claim 10 wherein said guy wire, said first surgical anchor, and 

2 said third surgical anchor each contain nitinol. 

1 13. A method for repairing the lower esophageal sphinctear comprising the steps of 

2 inserting a pointed carrier containing a first anchor, a second anchor, and 

3 a third anchor into an esophagus having an upper end, a lower end, and an outside 

4 surface; 
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5 punching said pointed carrier through the lower end of the esophagus into 

6 a stomach having a fundal wall with an interior surface and an exterior surface; 

7 deploying said first anchor through the lower end of the esophagus 

8 through the fundal wall into the stomach, 

9 deploying said second anchor between the outside surface of the lower 

10 end of the esophagus and the exterior surface of the fundal wall; 

1 1 deploying said third anchor inside the lower end of the esophagus; and 
drawing said first anchor, the esophageal wall, said second anchor, the 

fundal wall and said third anchor toward each other; and securing said first anchor, the 
esophageal wall, said second anchor, the fundal wall and said third anchor together. 

1 14. The method of claim 13 wherein said second anchor is pre-treated with an 

2 irritating agent. 

1 15. The method of claim 1 3 wherein each of said anchors is made from genetically 

2 engineered tissue. 

1 16. The method of claim 13 further comprising the steps of 

2 inserting an endoscope having a proximal end and a distal end into said 

3 esophagus; and, 

4 inserting said pointed carrier into said proximal end of said endoscope. 

1 17. The method of claim 13 further comprising the step of mounting said first 

2 anchor, said second anchor and said third anchor onto a guy wire. 

1 18. The method of claim 13 wherein said first anchor, said second anchor, and said 

2 third anchor each contain collagen. 

1 19. The method of claim 17 wherein said guy wire, said first anchor, and said third 
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2 anchor each contain nitinol. 

1 20. The method of claim 1 3 wherein said pointed carrier is a hypotube. 

] 21. The method of claim 1 4 wherein said irritating agent is a sclerosing agent. 

1 22. A device for repairing the lower esophageal sphincter comprising: 

2 a pointed carrier containing a first anchor and a second anchor; 

3 said second anchor containing an irritating agent. 



The device of claim 22 wherein said irritating agent is a sclerosing agent. 

The device of claim 22 wherein said first anchor, and said second anchor each 
contain collagen. 



1 25. The device of claim 22 wherein one of said anchors is made from genetically 

2 engineered tissue. 

1 26. The device of claim 22 wherein said pointed carrier is a hypotube. 

1 27. The device of claim 22 further comprising a guy wire connecting said first 

2 anchor, and said second anchor. 

1 28. The device of claim 27 wherein said guy wire, said first anchor, and said second 

2 anchor each contain nitinol. 

1 29. A system for endoluminally treating Gastro Esophageal Reflux Disease, the 

2 system comprising: 

3 a sharp device containing a first anchor, and a second anchor containing 
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4 an irritating agent, and a third anchor; and, 

5 a means for manipulating said anchors. 

1 30. The system of claim 29 wherein said irritating agent is a scJerosing agent. 
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